Introduction
Let F = (F 1 , . . . , F n ) : C n → C n be any polynomial mapping. By multidegree, denoted mdeg F, we call the sequence of positive integers (deg F 1 , . . . , deg F n ). In dimension 2 there is a complete characterization of the sequences (d 1 , d 2 ) such that there is a polynomial automorphism F : C 2 → C 2 with mdeg F = (d 1 , d 2 ). This characterization is a consequence of the Jung van der Kullk theorem [1, 4] . Moreover in [3] it was proven, among other things, that there is no tame automorphism of C 3 with multidegree (3, 4, 5) , (3, 5, 7) , (4, 5, 7) and (4, 5, 11) .
Recall that a tame automorphism is, by definition, a composition of linear automorphisms and triangular automorphisms, where a triangular automorphism is a mapping of the following form
. . .
By Tame(C n ) we will denote the group of all tame automorphimsm of C n , and by mdeg the mapping from the set of all polynomial endomorphisms of C n into the set N n . Using this notation, above mentioned facts can be written as follows (3, 4, 5) , (3, 5, 7) , (4, 5, 7), (4, 5, 11) / ∈ mdeg(Tame(C 3 )). In this paper we make a next progress in the investigation of the set mdeg(Tame(C 3 )). Namely we show the following theorem. Notice that for all permutation σ of the set {1, 2, 3}, (
Proof of the theorem
First, we recall one classical result (due to Sylvester) from the number theory, particularly from so-called coin problem or Frobenius problem [2] .
Theorem 2. If a, b are positive integers such that gcd(a, b) = 1, then for every
In the proof we will, also, use the following proposition.
. . , n} such that
then there exists a tame automorphism F of C n with mdeg
By the above proposition, in order to prove Theorem 1, it is enough to show
). In the proof of the above implication we will use some results and notions from the paper of Shestakov and Umirbayev [5, 6] .
The first one is the following
(ii) f , g are algebraically dependent, where h denotes the highest homogeneous part of h;
In this situation the pair f, g is called p−reduced pair. 
The last inequality is a consequence of the fact that deg[f, g] ≤ deg f + deg g. We will also use the following theorem. words if F is not a linear automorphism) , then F admits either an elementary reduction or a reduction of types I-IV (see [5] Definitions 2-4).
Let us, also, recall that an automorphism F = (F 1 , F 2 , F 3 ) admits an elementary reduction if there exists a polynomial g ∈ C[x, y] and a permutation σ of the set {1, 2, 3} such that deg(
By Theorem 2 we have:
First of all we show that this hypothetical automorphism F does not admit reductions of type I-IV. By the definitions of reductions of types I-IV (see [5] Definitions 2-4), if F = (F 1 , F 2 , F 3 ) admits a reduction of these types, then 2| deg F i for some i ∈ {1, 2, 3}. Thus if d 3 is odd, then F does not admit a reduction of types I-IV. Assume that d 3 = 2n for some positive integers n.
If we assume that F admits a reduction of type I or II, then by the definition (see [5] Definition 2 and 3) we have p 1 = sn or p 2 = sn for some odd s ≥ 3. Since p 1 , p 2 ≤ d 3 = 2n < sn, then we obtain a contradiction.
And, if we assume that F admits a reduction of type III or IV, then by the definition (see [5] Definition 4) we have:
n, 3n, then we obtain a contradiction. Thus we have proved that our hypothetical automorphism F does not admit a reduction of types I-IV. Now we will show that it, also, does not admit an elementary reduction. Assume, by a contrary, that
where deg y g(x, y) = qp 1 + r with 0 ≤ r < p 1 . Since F 1 , F 2 are algebraically independent, deg[F 1 , F 2 ] ≥ 2 and then
This and (1) follows that q = 0, and that:
Since lcm(p 1 , p 2 ) = p 1 p 2 , then the sets
are disjoint. This follows that:
Since, also,
, then it is easy to see that
where deg y g(x, y) = qp 1 + r with 0 ≤ r < p 1 . Since 2 and since we want to have deg g(F 1 , F 3 ) = p 2 , then q = r = 0. This means that g(x, y) = g(x). But since p 2 / ∈ p 1 N, then equality deg g(F 1 ) = p 2 is impossible.
Finally, if we assume that (
is an elementary reduction of (F 1 , F 2 , F 3 ), then in the same way as in the previous case we obtain a contradiction. 
